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THE JUST POSITION OF BACTERIOLOGY.
BY THE LATE CHARLES EGERTON FITZ-GERALD,

M.D. ST. AND.

[WE have received the following paper from Mr. Desmond
Fitz-Gerald, the son of the late Dr. Fitz-Gerald of Folkestone.
possibly the risks pointed out are not so great as Dr.
Fitz-Gerald imagined, but the warning given by him is not
altogether unnecessary.] ]

Is it not almost time that some protest were made against
ithe all-absorbing importance now so generally attached to
bacteriology-to what has so happily been styled by Dr.
Goodhart " the bacteriological boom " ? I would not have it
ffcr a moment supposed that I wish to depreciate the immense
,service that bacteriology has rendered to medical, surgical,
.and clinical science. That bacteriology has effected immense
,good in the investigation and treatment of disease no one
who has followed the teaching and labours of Pasteur
.and of Lister would be disposed to deny; but surely it is not
the be all and end all " of the science and art of medicine
- and surgery, nor should it be allowed to replace, as it now
.appears to, the patient and careful clinical observation
formerly relied on. The feverish search for the particular
.microbe associated with each disease is quite at variance
with the calm and philosophical study of symptoms,
sPersonality, and environments which should be the prime
- object of the scientific physician. The patient and laborious
- endeavour to identify some eluding bacillus is no doubt
worthy of all praise for those who have the leisure and
<eyesight for such researches ; but after all it does not evoke
the higher qualities of the wise physician," nor should it
/be his whole end and aim’ in the investigation of the hidden
causes of disease. And yet the diligent and profound seeker
.after the real but obscure fons et origo of a disease is rather
looked down upon nowadays by every expert, if only armed
with a microscope and some aniline dye, especially if, in
.addition, he be the proud discoverer of some new microbe.
The thoughtful and conscientious practitioner hanging
anxiously over some dangerous and obscure case in which
.a wrong diagnosis may spell death to his patient has to
isolve a far more difficult problem than the pure scientist
with his microscope and culture plates. The one is a

jphysiological problem involving deepest thought and

flogical deduction, the other only a mechanical re-

search requiring patience, manipulative skill, and some

jpractice. What, for example, could be more absurd
’than to assert, as is constantly done, that a case which
presents clinically all the well-known symptoms of diph-
theria is yet not that disease unless the Klebs-L&ouml;ffler
bacillus can be microscopically detected ? or, on the other
- hand, to assert that a case of benign sore-throat or tonsillitis
’is certainly diphtheria and is to be so notified if the said
fbacilli should be found in the secretions, quite ignoring the
well-known fact that the Klebs-L&ouml;ffler bacilli can often be
’detected in perfectly healthy mouths and fauces ? How often
- does one not read in the journals of some diseases that " the
bacillus has not yet been identified," as though no research
,other than bacteriological could possibly be necessary ? By all
means continue to search for and identify every bacillus
invariably associated with each diseased condition, for such
Il"esearches may be invaluable in identifying particular
maladies, but let us not shut our eyes obstinately to all
-clinical teaching.
When we hear of occupation palsy being due to neuro-

,pathic organisms and only partially influenced by occupation
the situation reaches an anti-climax. As well maintain that
the specific rash of measles or scarlatina was the cause rather
than the reS1l1t of the disease. It has been aptly said, "No
,self-respecting disease would now venture to assert itself, far
dess to claim a specific name, were it not possessed of a
tfespeotable micro-organism." "6%e/  microbe" " is
now the fashionable cry (and there is a deal of fashion in
iPhysic), and I have no word to say against such search if

only it does not preclude other more philosophical and
’therefore more difficult methods. The whole history of
the tubercle bacillus ought to have taught us caution. It
is only after the tubercles have formed, matured, and broken
that bacilli are discovered in the sputum ; they are often
not seen for months or even years-in fact, not until the soil
.and conditions are favourable for growth. You may scatter
seeds on the pavement and they do not grow, but plant

them on warm, damp soil and they germinate at once.

So with the tubercle bacilli. Prepare the lungs by
catarrh, inflammation, &c., and they grow luxuriantly.
Bacteria, like all parasites, tend to multiply as the
normal power of resistance in the system is impaired
and vitality decreases, just as the aged or decaying tree is
attacked by parasitic growths as its vigour fails. That

specific micro-organisms (germs, parasites, microbes) are

intimately and invariably associated with certain diseases is
indisputable, that they or their products (toxins) will repro-
duce the same disease-in other words will " breed true "---
is equally undeniable, but that they are the original primal
cause is a very different matter. It may be a good working
theory but it is "not proven," and at any rate it is one
which should be received with limitations. The veteran
Virchow, in his address to the medical school at the Charing-
cross Hospital, referred to the I erroneousness of the theory
which attributes every impurity to bacteria on the sole

ground of its contagiousness. Some of the most important
contagious diseases have succeeded in resisting the struggle
to find in them a parasitic contagion. For example, many
have been the sanguine hopes of finding the parasite of
syphilis and as many have been the failures ; the coccus of
gonorrhoea alone has been discovered. It was expected with
certainty that a parasite was the causal agent of variola ; more
than one was found but none pathogenic. In hydrophobia all
appearance seemed to promise that it would prove to be a
micro-parasitic disease. Its contagion is undoubted; the
vaccine has been prepared and yet no one has been able to
cultivate a specific bacillus. The same may be said of some
other specific diseases. Perhaps the pathogenic bacteria
will be found but as long as they are not discovered all

assumption is useless if not dangerous. To have learned this
is to have made a mighty stride in the biology of disease."

It will be admitted that men of his eminence, age, and
scientific attainments are far better able to calmly review
and dispassionately judge of the value of new discoveries and
researches than the pure scientist who with some self-com-

placency may choose to dub such views "old-fashioned."
We must bear in mind that bacteriology is in its infancy, and
though it opens up vistas like an astronomer’s glimpse into
infinity of almost unimaginable possibilities and undreamt-of
worlds, still the r6le of micro-organisms in disease has yet to
be determined, and should be investigated in a philosophical
spirit and not accepted as wholly without question. Let me
re-iterate : I am not ignoring or depreciating the enormous,
the brilliant services which bacteriology has rendered to
science: I am merely pleading for a more rational view, a
dispassionate judgment, a calm, judicial attitude, relegating
it to its proper sphere as the handmaid, not the master and
leader, of science, always remembering that its seductive
brilliance should not blind us to other and more prosaic
aspects of disease.

THE ROYAL COMMISSION ON THE METRO-
POLITAN WATER-SUPPLY.

THE forty-sixth sitting of the Royal Commissioners
was held at the Guildhall, Westminster, on Jan. 24th.
The Commissioners present were the Chairman (Lord
Llandaff), the Right. Hon. John W. Mellor, Sir John

Dorington, Mr. Alfred de Bock Porter, Mr. Cripps, Q.C.,
Mr. Robert Lewis, and Major-General Scott. At this sitting
the examination of Mr. Bowles was concluded, and Mr.
Searle, the secretary, and Mr. Joseph Francis, one of the
engineers, of the New River Company, were examined.
Statements as to the legal position and present state of the
New River Company were put in. A table showing the
charges made by various water companies in the county of
Middlesex was also put in. From this table it appears
that the amount charged by the various companies and
local authorities differs very greatly, and in practically
every case the charges made by the smaller companies in
the county of Middlesex and by the local authorities are

higher than the statutory charges of the metropolitan
water companies. For example, the charge made by the
New River Company and Grand Junction Company for an
E18 house is 14s. 5d. by the West Middlesex (after allowing
rebate of 10 per cent.) it is 12s. llfl.; the charge of the
East London Company is 18’. In the case of Uxbridge the
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District Council charge .61 4s., Tottenham District Council
f.1 19a., Rickmansworth and Uxbridge Valley Pl 1.’!. 7d.,
and Colne Valley f.1 10s. 10d. The only charge which is
lower than those of the metropolitan water companies is
made by the District Council of Enfield and amounts to 12s.
a year.
Mr. HENRY CARRINGTON BOWLES was cross-examined

by Lord ROBERT CECIL on behalf of the Hertfordshire

County Council. He said that originally the New River was
supplied from the Chadwell and Amwell springs and that
he did not know when water was first taken from the Lee.
He did not think that it would be an advantage to the

public to know the results of the soundings of their wells.
He did not think that the public would gain any information
by knowing the ups and downs of their wells, but if Parlia-
ment insisted that the information should be given "they
could not object to it."
Mr. MELLOR asked the witness why there ought to be any

secrecy in such a matter and the witness replied that as long
as the company was carrying on its business it was better
that they should keep the facts to themselves. He did not
think the public had any interest in the matter as long as
they were supplied with sufficient water.
The CHAIRMAN said that owners of wells had something

to say to it.
Lord ROBERT CECIL, on behalf of the Hertfordshire

County Council, called the attention of the witness to an

application which had been made in the autumn of last year
that a gauge should be fixed at Chadwell spring so that the
effect of drought could be recorded. The witness said that
he objected to information being given because it might be
misleading to the public; the public would be misled
because they would not understand it. The directors con-
sulted the engineers on the subject and they thought that
it would be misleading.

Mr. MELLOR asked the witness whether he considered the
New River Company to be a private company and suggested
that it was a public company. The witness said that he did
not know the difference.
Mr. MELLOR said that he understood that when giving

evidence before Lord Balfour’s Commission the witness had
said that the matter was no business really of anybody else
but their own business, and he asked the witness whether he
suggested that the public are not entitled to know every-
thing connected with the springs. The witness replied that
he doubted whether they had any right to know.

Lord ROBERT CECIL wished the Commissioners to under-
stand that they did not desire to lead the company into a
trap, but they wanted the information for which he had
asked.
The CHAIRMAN said that the questions which Lord Robert

Cecil had put were perfectly fair.
Practically no information was elicited.
Mr. SEARLE, secretary of the New River Company, put in

some tables which showed the financial position of the

company and gave in detail an account of the property
which they owned.
Mr. JOSEPH FRANCIS, in answer to the CHAIRMAN, said

that they were able to give to their customers a supply
of from 28,000,000 to 30,000,000 gallons a day. During
last year the amount distributed rose to 29,000,000
gallons a day. It had happened that during frost the
amount of water delivered had increased to the extent of
8,000,000 or 10,000,000 gallons -a day. The witness

thought that in the year 1937 they would require a supply
of 63,000,000 gallons with an addition of 25 per cent.
for possible contingencies. The increase was due to two
reasons : first, the larger supply per head daily which was
required ; and, secondly, that the population would in his
opinion increase more rapidly than had been previously
calculated. The company would have to provide f.1,OOO,OOO
in order to make the works for connecting the Staines
reservoirs with their present station and from 10,000 to
12,000 a year would have to be spent in the extension
of mains. With regard to the suggested partition of the
New River Company’s undertakings at the boundaries of
the counties of Hertfordshire, Middlesex, and London the
witness gave it as his opinion that these boundaries were
unsuitable for a division of water-supply. These divisions do
not take into account the physical necessities of the water
distribution. Some of the New River Company’s reser-

voirs inside the county of London are supplied from
Hornsey which is in the county of Middlesex. Supposing,
for example, that the London County Council were to take

the property situated in their district and the Middlesex
County Council were to take the property in the county of
Middlesex it would be necessary in order to carry on the-
water-supply either that new reservoirs should be made in
Middlesex or that a new pumping station should be put up.
in the London district; in either case a great outlay would
be necessitated and no useful object would be attained.
Again, in the case of Stoke Newington the filter beds are-
in the county of Middlesex and the pumping station in;
the county of London.
Lord ROBERT CECIL cross-examined at some length but.

the witness was extremely reticent with regard to the wells-
and to the underground water by which they are supplied.

-

The forty-seventh sitting of the Royal Commissioners.
was held at the Guildhall, Westminster, on Jan. 30th..
The Chairman (Lord Llandaff) and all the Commissioners
were present. The witnesses examined were Sir Alexander
Binnie who gave additional evidence on behalf of the LondOlJ’.>
County Council with regard to proposed reservoirs in the:
valleys of the Lee and of the Thames ; Mr. Charles James.
Moore, who appeared officially on behalf of the Thames,

Conservancy ; and Colonel Lockwood, M.P., chairman to the’
East London Waterworks Company.
At the commencement of the sitting it was pointed out by-

Mr. Balfour Browne that Mr. Charles Edward Groves, the,
chemist employed by the Thames Conservancy who gave-
evidence at the last sitting of the Commissioners, did not.
on that occasion officially represent the body which employs.
him. His evidence must therefore be taken with that of Sir
William Crookes and that of Mr. James Dewar as represent- 
ing the case presented by some of the metropolitan water-
companies with regard to the Thames flood water.

Sir ALEXANDER BINXIE put in a diagram showing the-
working of the East London Waterworks Company’s Lee
reservoirs scheme under the conditions existing from August,
1897, to December, 1898. He put in also three diagrams.
showing the working of the Staines reservoir scheme under-
the varying conditions with regard to the abstraction of
water and on the assumption that the flow of the Thames.
was that of the year 1898.1

In answer to the CHAIRMAN, Sir ALEXANDER BINNIE said)
that he did not think that it was worth while for the East
London Waterworks Company to attempt to increase their-
supplies from the Lee by means of making an increase in
their means of storage.
The CHAIRMAN asked whether a complete system of inter-

communication between the companies would be a less.

expensive way to meet the necessities of the East London.

Company. The witness agreed that this method would be
less expensive but it would necessarily involve a further
draught from the Thames.
Mr. CHARLES JAMES MooRE, engineer to the Thames,

Conservancy, on behalf of that body said that he was
authorised by the board to state that they had not in any way
altered their opinion with regard to the abstraction of water
from the Thames. They had expressed an opinion in a.

resolution passed on Dec. 5th, 1892. Their opinion was that
" when after the abstraction of the quantity of 130,000,000
gallons a day now allowed to be taken for the supply
of the metropolis, the day’s discharge at Teddington
Weir exceeds 200,000,000 gallons, there may be further taken
such part of the excess as may be required for immediate-
consumption or for storage, but that in no case should the
discharge over the weir be allowed to fall below 200,000,000
gallons unless compensation is made by a tidal reservoir or
otherwise to prevent injury to the river below the site of the-
new lock and weir at Richmond." The Thames Conservators.
state that the state of the Thames would be seriously
attenuated by a reduction of the minimum flow at Teddington.
below 200,000,000 gallons a day. In some parts of the river-
there is occasionally so little water that light draught.
passenger steamers frequently run aground. When the tide,
water has run off wide stretches of muddy foreshore are.

exposed for hours. If the minimum flow over Teddington.
Weir were reduced the evils of which he had spoken would<
exist for a longer period of the year. Another objection to.
an increased abstraction of water was that any diminution in
the flow of the stream would result in an increased deposit of
mud on the bed of the river and on the foreshore. These ill-
effects would not be confined to the tideway, but would be.

1 The diagrams are of great interest, but we must defer any detailed
report on this branch of the evidence.
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felt as high up the river as Molesey Weir. The Conservators
- are therefore confirmed in their opinion that the water in the
triver should not be reduced to a less volume than 200,000,000
gallons daily. The amount of water which passes down the
’Thames throughout the year taken as a whole is sufficient to
,meet the wants of the water companies if storage reservoirs
’of sufficient size existed to take it. The witness insisted that
in his opinion it was of vital importance that a fl.,w of
;200,000,000 gallons a day should pass down the river at

Teddington.
Colonel LOCKWOOD, M.P., in answer to the Chairman,

.admitted that the East London Company had failed to give
- a.n adequate supply to their customers during last autumn
and on some previous occasions. They had not, however,
entirely ceased to give a supply ; " they did not put up their
- ahutters."

The CHAIRMAN remarked that they put them half up and
<that it was clear that in a year like 1898 or even in an
’ordinary year the resources of the company were at present
inadequate. The witness admitted that this was the case.
Se, however, gave it as his opinion that much of the incon-
venience which had been experienced by the customers of
the company last year was due to the removal of the
’cisterns.

The CHAIRMAN pointed out that evidence had been given
,before them that the cisterns were full of mice and mud.
The witness said that the company refused to supply new
chouses which were not furnished with cisterns, but after
’the first supplies were given the cisterns sometimes dis-

.appeared. He was of opinion that a great deal of wilful
’waste had taken place in their district, and that some
of their customers wasted as much water as they could
lto spite the company. With regard to the purchase of
the companies’ undertakings the witness said that they
did not wish to sell. He did not think that the London
County Council would be able to manage the undertakings as
well as they were at present managed, and they had misled
the ratepayers as to the expediency of purchase. Should

purchase, however, be decided upon, the witness said that,
tin his opinion, the scheme of purchase which had been put
forward by Mr. Banbury was the best method of dealing
with the matter. If this scheme were not adopted purchase
ehould take place under the Lands Clauses Act. His reasons
for favouring purchase under this Act were (1) because it was
the recognised law of the land for the sale of such under-
takings; (2) because it provided recognised and well-con-
Aidered machinery for assessing the value of the property;
(3) because all its provisions had been contested before

pudges and the various points settled; and (4) because
wherever a corporation had compelled a water company to
<sell this Act had always been the one adopted.

The forty-eighth sitting of the Royal Commission was- held
;at the Guildhall, Westminster, on Jan. 31st. 
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THE INFLUENCE OF SCHOOLS IN ACCEN-
TUATING THE SPREAD OF CERTAIN

INFECTIOUS DISEASES.

III.

THE evidence to which we referred in our last two articles,
published on Jan. 21st and Jan. 28th, went to show the
manner in which elementary schools are apt to act as diffusers
of infectious disease, and how that, although this is not by
any means always the case when diphtheria is prevalent, the
effects of their influence in the mass can frequently be
brought out when the figures dealt with are sufficiently large
and far-reaching. In this, our concluding article, we shall
inquire how this influence for harm which schools are liable
to exert may be best detected and controlled.

It is clear in dealing with a matter of this nature that
unless there is a thoroughly well-organised intelligence
4epartment much of the energy expended on attempts at
.control will be more or less aimless or ill-directed. If we
.are to detect the earliest indications of any given school
being a factor for harm we must know, as far as prac-
ticable, the exact arrangement which obtains at such school,
the composition of the several departments, and the circum-
stances under which the children therein are liable to meet
together, as, for instance, in their playgrounds or through

the medium of sanitary conveniences common to girls and
infanta. We should also have a good general idea of the area.
from which the school draws its children and of the oppor-
tunities of aggregation which are afforded for the children
at places other than in the secular schools. This will involve
to some extent a knowledge of the habits of the district and
of the arrangements made for religious instruction on

Sundays.
But, however intimate knowledge of the habits of the

people may be, the machinery of control will assuredly tend
to break down unless one essential factor, it may be called
the lubricating factor, is present. By this is meant a.

cordial cooperation between the sanitary authorities and the
school authorities. If there be friction in this particular
and personal questions are allowed to weigh unduly, all our
efforts are likely to be frustrated.

In the forefront of our measures must be as nearly as
possible complete information of all cases, slight as well aa
severe, of the current malady. Without this no accurate

knowledge can be obtained of the distribution of any given
disease and of its proper relations to the scholars of any
particular school. A well-carried-out system of ascertaining
all facts as to sickness, coupled where possible with a record
of the facts so far as they concern the current malady on a
spot map of a district, is of infinite value ; and if on such a
map there can be roughly indicated what may be termed the
" sphere of influence " of each school, it will much facilitate
the early detection of disease prevalence in relation to any
given school. Information such as this will enable the
medical officer of health to watch the development of
events and to furnish the school authorities with the
necessary information as to the exclusion of scholars from
invaded houses, &c. It would tend to assist matters
if the medical officer of health were furnished with the names
and addresses of children attending each school in his
district, such a list being of course corrected periodically.
Under any circumstances this official should be placed by
statute in such a position as to enable him to procure this
list should he deem it desirable. It is clearly inexpedient in
the interests both of the lives of children, and of education,
that the experiences of Mr. Harris, the medical officer of
health of Islington, should be repeated. This gentleman
was refused by the London School Board the information
above referred to in spite of the fact that Mr. Harris’s
object was to ascertain by inquiry at the houses of the
school-children to what extent measles was still prevalent
amongst the scholars. Unfortunately for the intelligence
department measles is not notifiable and hence Mr.
Harris was almost entirely dependent upon the School
Board for assistance. Valuable, however, as is the
information to be derived from compulsory notification
the mistake must not be made of assuming that it tells us

everything. Notification looked at broadly must be under-
stood as meaning only that certain cases of infectious
disease have been diagnosed by medical men. It leaves un-
touched all those cases concerning which no medical man
has been consulted and all those about which the medical
adviser has not yet made up his mind. To assume that notifi-
cation is a complete measure of the prevalence of infectious
disease is to assume that a medical man is always called in
in cases of mild illness and, moreover, that he is always
correct in his diagnosis. Notified cases must be regarded as
merely an index, and a very rough one, of the actual facts,
and search must be made for the existence of non-recognised
cases in the neighbourhood of those already notified. Search
in this sense may be made in more than one direction, but
probably the examination of school children in school its
the plan likely to yield advantageous results with a minimum
of labour. This examination to be of the greatest value
should be made by a medical man well versed in the initial
and late signs of infectious disease, but where this is not
feasible the master or mistress may afford very great assist-
ance by an intelligent cooperation with the medical officer
of health, who should, of course, always be informed of the
exclusion from school of any child owing to a suspicion of

infectious disease. Doubtless the best officer to make an
examination of the school-children is the district medical
officer of health. He has the distribution of notifiable
diseases at his finger ends, and he is thus well fitted to gauge
at their proper value the facts which come under his notice.
We are fully aware that at present the medical officer of
health has no statutory right to examine the school-children,
and we are further aware that a certain medical officer of
health in London who attempted such an examination i.


